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STATIC STABILITY AND DRAG OF THE HOPI WEAPON
Prepared by:
C. J. Carroll
ABSTRACT: This report presents the results of an investi-
gation in the NOL Supersonic Tunnel No. 1 to measure the

normal force, axial force, and pitching moment of the Hopi

Weapon. These data were obtained at Mach numbers of 0.75,
0.90, 1,57, 2,17, and 3.25,

U. S. NAVAL ORDNANCE LABORATORY
White Oak, Maryland
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NAVORD Report 6783 26 January 1960

The purpose of this investigation was to obtain normal force,
axial force, and pitching moment on the Hopi Weapon. The
wind-tunnel test was performed at the request of the U. S.
Naval Ordnance Teat Station (reference (a)), under task
number NOL 415,

This report may include technical data or other information
which may be proprietary to partiee other than the Government.
The transmission by the Department of the Navy of this docu-
ment is not to be regarded by implication or otherwise as
licensing technical data or information disclosed herein for
commercial purposes, as distinguished from governmental pur-
poses, or conveying any right or permission to the recipient
or any other person or corporation gaining access to this
document.

JOHN A, QUENSE', Acting
Captain, USN
Commander

R. KENNETH LOBB
By direction
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STATIC STABILITY AND DRAG OF THE HOPI WEAPON

INTRODUCTION

1, The Hopil Weapon is an air to surface, rocket assisted
bomb being developed by the U, 8., Naval Ordnance Test
Station for the U. S. Navy.

2, This report gives the results of a wind-tunnel investi-
gation performed to determine the normal force, axial force,
and pitching moment at Mach numbers of 0.75, 0.90, 1.57,
2,17, and 3.25.

SYMBOLS
A reference area {1d2/4)
c fin root chord length (in) (see Figures 1 and 2)
C.B. center of gravity located at L/2
CA axial force coefficient (FA/qA)
CN normal force coefficient (FN/qA)
C° pitching moment coefficient (Mo/qu)
d reference diameter (0.978 in)
L model length (in) (see Figure 1)
FA _ axial force (1bs)
FN normal force (1lbs)
M Mach number
M° pitching moment (in-1bs)
q dynamic pressure (psi)
Rl nose ogive radius (in)
R, nose tip radius (in)
Re/ft Reynolds number per foot
S f£in span (in) (see Figures 1 and 2)
e angle of pitch in vertical tunnel center
plane (deg)
4 angle of roll (deg)
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MODEL NOMENCLATURE

3. A drawing of the Hopi weapon configuration is shown as
Figure 1. Two body configurations (B1 and Bz) vere tested.

These varied in length only, being 9.914 and 14.670 inches,
respectively. There were 10 tail sections used in the test,
one without fins and nine with different fin configurations,
labeled F1 through Fg (see Figure 2),

TEST TECHNIQUES AND DATA REDUCTION

4. The data were obtained using a six-component internal
strain-gage balance (reference (b)). These data were re-
corded on IBM cards using the automatic data recording
system explained in reference (c). IBM 659 machines were
used to reduce the wind-tunnel data to coefficient form using
the equations given in reference (b). A correction was made
to the data for the elastic deflection of the sting due to
the aerodynamic loading.

5. The model was placed in the wind tunnel at 0° yaw and

swept through an angle of pitch range from -6° to +12° in

20 increments., The roll attitudes tested were 0° and 459,
TABULATED DATA

1, Model configurations tested and test information are
listed in Table 1I.

2, Tabulated data follow Table I in sequence,

3. The symbols used in the column headings are defined on
Page 1.

4. Runs are tabulated in sequence by Run Number.

5, Column headings are shown on Run 1 of the tabulated
data and are the same for all runs,
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(a)
(b)

(c)

CONF IDENTIAL
NAVORD Report 6783

REFERENCES

Naval Ordnance Test Station Wind-Tunnel Request 481,
Conf,, 1958

8hantz, 1., Gilbert, B, D,, and White, C. E., "NOL
¥ind-Tunnel Internal Strain-Gage Balance System,"
NAVORD Report 2872, Unclass., 1853

Gilbert, B. D., "Automatic Data Processing System
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TABLE 1

MODEL CONFIGURATION AND TEST INFORMATION

CONFIDENTIAL

_Run M Config. @° a(psi) (Re/Ft) x 10°°
1 3.25 By 0 2,01 2.1
2 3.25 B, Fy 0 2.01 2.1
3 3.25 B,F, -45 2,01 2.1
4 3.25 B, F, -45 2.01 2.1
5 3.25 B, Fy -45 2,01 2.1
6 3.25 B, F, -45 2,01 2.1
7 3.25 B,Fg -45 2.01 2.1
8 3.25 B, F, -45 2.01 2.1
9 3,25 B, ¥y -45 2.01 2.1

10 3.25 B, Fs -45 2.01 2.1
11 3.25 B, Fy 0 2.01 2.1
12 3.25 B, Fg 0 2.01 2.1
13 3.25 B,Fg -45 2.01 2.1
14 3.25 B,F, -45 2,03 2.1
15 3.25 B,Fg -45 2.03 2.1
16 3.25 B,F s -45 2,03 2.1
17 3.25 B,Fy 0 2.03 2.1
18 3.25 B, 0 2.03 2.1
19 1.57 B, 0 5.97 4.2
20 1.57 BoFy 0 5.97 4.2
2 1.57 B,F, -45 5.97 4,2
22 1,57 B,Fg -45 5.97 4.2
23 1.57 B,F, -45 6.01 4.3
24 1.57 B, Fg -45 6.01 4.3
25 1.57 B,Fg 0 6.01 4.3
26 1,57 B Fg ) 6.01 4.3
27 1.57 B, Fg -45 6.01 4.3
28 1.57 B, Fy -45 6.01 4.3
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TABLE I (Cont.)

Run M Config. qo q(psi) (Re/Ft) x 10"'6
29 1.57 BIF7 =45 6,01 4.3
30 1.87 BIFS -45 6.01 4.3
31 1.57 BIF4 -45 6.01 4.3
32 1.57 BIFS -45 6.01 4.3
33 1.57 Ble ~-45 6,01 4.3
34 1.57 BIF2 -45 6.01 4.3
35 1.57 BIFZ 0 6.01 4,3
36 1,57 BlFl -45 6,01 4.3
37 1,57 Bl 4] 6,01 4.3
38 0.90 B1 0 4,72 4.3
39 0.90 B, Fy ) 4,72 4.3
40 0.90 BlFZ -45 4.72 4.3
_41 0,90 BlFl -45 4,72 4.3
42 0.90 D1F3 -45 4,72 4.3
43 0.90 BIF4 -45 4,72 4,3
44 0.90 Ble -4 4,78 4.3
45 0.90 81F7 -45 4,78 4.3
46 0.90 Bng -45 4,78 4.3
47 0.90 BlF5 =45 4,78 4.3
48 0,90 BIF5 0 4.78 4.3
49 0.90 BlFB 0 4.78 4.3
50 0.90 BIFS -45 4,78 4.3
51 0.75 B1 4] 3.83 4.0
52 0.75 BlFS (¢] 3.83 4.0
63 0.75 81F5 -45 3.83 4.0
54 0,75 BlF4 -45 3.83 4.0
.55 0.75 BIFG -45 3.83 4.0
56 2,17 BlFG -45 4,65 3.5
57 2,17 BlF4 -45 4,65 3.5
CONFIDENTIAL
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TABLE I (Cont.)

N e i~ e

Run M Config. g° q(psi) (Re/Ft) x 10~°
58 2,17 BIF5 -45 4,65 3.5
59 2,17 BIFS Q 4.65 3.5
60 2,17 Bl 0 4.65 3.5
61 2.17 82 0 4,65 3.5
62 2.17 Bst 0 4.658 3.5
63 2.17 32F5 -45 4.65 3.5
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